
LA-UR-19-23114
Approved for public release; distribution is unlimited.

Title: Trap-Insensitive Quantum Dot-Sensitized Solar Cells

Author(s): Du, Jun
Singh, Rohan
Klimov, Victor Ivanovich

Intended for: Job interview
Report

Issued: 2019-04-08



Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by Triad National Security, LLC for the National
Nuclear Security Administration of U.S. Department of Energy under contract 89233218CNA000001.  By approving this article, the publisher
recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published form of this contribution,
or to allow others to do so, for U.S. Government purposes.  Los Alamos National Laboratory requests that the publisher identify this article as
work performed under the auspices of the U.S. Department of Energy.  Los Alamos National Laboratory strongly supports academic freedom
and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its
technical correctness.



UNCLASSIFIED
Slide 1
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Working principle of solar cells
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Why we choose quantum dots to make solar cells?

Shockley–Queisser limit

Beyond SQ limit (44%)

Economically feasible

Tandem cells

Light concentration

Intermediate band photovoltaics

Photon upconversion

Thermal photon upconversion

Hot electron capture

Multiple exction generation

Fluorescent downconversion

Thermophotovoltaic downconversion

en.wikipedia.org/wiki/Shockley–Queisser_limit

Science 353 885 (2016)
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Solid State Heterojunction Quantum Dot Solar Cells
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Labile L-type ligands

Z-type ligands
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Can time-resolve optical spectra reflect the electron transfer? 
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Almost identical carrier extraction efficiency. 
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alignment of donor-

acceptor for efficient 

interfacial extion

dissociation, and a high 

voltage.

Reducing series resistance 
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Long-term stability.
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Thank you very much


